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The teapot was one of the first free-form models 
used  in  computer  graphics.  Since  it  was  created 
at  the  University  of  Utah  (by  Martin  Newell)  in 
1975, the teapot has become a favorite computer 
graphics benchmark. The teapot symbolizes Utah’s 
distinguished leadership in computer graphics.
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John Regehr Selected Member of DARPA Computer Science 
Study Group
Disney Gives $20,000 to Computing
John  Regehr  was  selected  by  the  Pentagon’s  Defense 
Advanced Research Projects Agency (DARPA) to be a member 
of  the  2008  DARPA  Computer  Science  Study  Group.  The 
program supports university researchers with research grants 
for up to three years, while informing them of the Department 
of Defense’s information technology needs and priorities. John 
will receive $100,000 the first year, and potentially as much as 
$750,000 during the second and third years.    •  Juliana Freire Receives NSF 
   Career Award
•  Disney Gives $20K to Computing
•  EAE Scholarships
The School of Computing has received a $20,000 gift from Disney-Avalanche 
Software, a Salt Lake-based subsidiary of Disney Interactive Studios that focuses on 
creation of Disney video games. Avalanche was acquired by Disney in May of 2005.
The Disney gift will go toward new undergraduate scholarships in the School of 
Computing, support for a summer camp for middle school children, and support for a 
distinguished lecture series. “In this way, the funds will help a broad representation of 
School of Computing constituencies: undergraduates, prospective undergraduates, 
graduate students, and faculty,” says John Carter, an Associate Director of the School 
of Computing. 
The  gift  will  help  build  an  important  relationship  between  Disney  and  the 
School  of  Computing.   “Looking  ahead,  we  plan  to  cooperate  on  a  number  of 
fronts, including training students for careers in digital media, establishing research 
collaborations between university faculty and Disney engineers, and increasing the 
visibility of digital media in Utah to attract more talented engineers, digital media 
companies, and attention to the state,” says Carter.   
John Regehr
Juliana Freire Receives an NSF CAREER Award
Juliana Freire recently received a 5-year, $500,000 NSF CAREER 
award. The award will be used to create computational infra-
structure that can capture and manage the provenance of sci-
entific artifacts, including data products (e.g., visualizations), 
simulation, and analysis workflows. Juliana also intends to use 
the award to develop algorithms to help scientists manage 
large quantities of scientific data and workflows, and to query 
their provenance.    Juliana Freire
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The Teapot catches up with Mac Newbold as he continues 
to build his web development business here in Salt Lake. 
Utah Teapot: Mac, was starting your own business part of 
your career plan?
Mac Newbold: In a way, yes, but mostly not anywhere close 
to what I had imagined. I’ve always been interested in starting 
my  own  business,  and  have 
enjoyed  developing  custom 
software solutions, but in 2001 
I wouldn’t have guessed that it 
would be in web-based systems. 
I’ve always felt like there were 
probably people making jokes 
behind my back about getting 
a Master’s degree then using it 
to build web sites, but it really 
has been extremely beneficial. 
Our  firm  is  able  to  tackle 
problems that the average web 
developer  can’t  even  touch, 
which  gives  us  a  great  edge 
in  the  marketplace.  A  lot  of 
our work has involved streamlining a company’s processes, 
integrating  their  various  software  tools,  and  giving  them 
more efficient ways to do things, enabling further growth. 
As  our  solutions  demonstrate  return  on  investment,  they 
keep coming back for more and more, and word gets around 
about what we can do, reinforcing our growth.
UT: How did you get to where you are today?
MN: While I was a research assistant (RA) in the Flux group, I 
took on little consulting jobs on my own time. At first they were 
somewhat random, but ended up moving in the direction of 
web development more and more. I took the plunge and left 
my part-time RA position and went consulting full time with 
it, the demand kept growing, and by October we had hired a 
part-time developer to help us. At that point my partner and 
I also formalized our partnership more, and took the name 
Code Greene (his last name is Greene). Within 6 months, we 
had grown to a company of four. My partner left last year, and 
has since been replaced by my partner in another venture, 
Mark Polson of Gradefix.com, and things are better than ever. 
The growth has continued, and there are now 9 full-time 
people at Code Greene, most of us being developers.
UT: How long has it been since you graduated?
MN: I received my bachelor’s degree in 2001, defended my 
Master’s thesis in 2004, and officially received my Masters in 
2005.
UT: What made you decide to pursue degrees in computer 
science?
MN: I knew from a young age that computers were where 
I wanted to be, so I’ve always been pretty anxious to learn all 
I can about them. After passing my A.P. tests in Pascal, I had 
learned that the U did its classes in C++. So in 1994 I took 
“Intro to C” over the summer, I think CS 120 was its designation 
back then, and got started after 
my  sophomore  year  of  high 
school. I was involved in several 
of  the  annual  High  School 
Programming  Contests  here, 
and  as  a  student  continued 
participating  as  a  student 
helper and judge. The next year 
I thoroughly enjoyed the High 
School  Computing  Institute 
(HSCI) and I was hooked. I was 
a  teaching  assistant  for  HSCI 
later, and did a year of school 
before I went to Argentina for 
a  couple  of  years.  After  I  got 
back, I was a teaching assistant 
for Dave Hanscom. They say you learn a lot by explaining 
things to other people, and I definitely found that to be true, 
and I learned how much I enjoy teaching. I am sure I learned 
almost as much by working as an RA as I did in a lot of my 
coursework, so that had a big role in my education too. It was 
working on the Testbed that I first did any significant web 
development and laid the foundations for my career building 
web-based software to solve problems.
UT: Do any memorable classes or experiences stand out 
while you were here at the U?
MN: There  were  some  classes  that  were  extremely  fun 
and memorable despite how hard or time-consuming they 
were.  John  Carter’s  Operating  Systems  or  Wilson  Hsieh’s 
compilers  class  come  to  mind  in  that  category.  Being  a 
web geek I thoroughly enjoyed John Carter’s Networking, 
Advanced  Networking,  and  Advanced  Operating  Systems 
(distributed systems) classes as well. I also remember a lot 
of good discussions, debates, and disagreements in many of 
the seminars and other classes where we read a lot of papers, 
discussed their high points, then proceeded to tear them 
apart.
UT: What has been your biggest accomplishment since 
graduating and starting your own business?
MN:  In  terms  of  my  career,  I  think  the  biggest 
accomplishments I’ve had have definitely been team efforts, 
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New Summer Programs for Middle and High School Students   
This  summer  the  School  of  Computing  will  introduce  the 
Entertainment  Arts  and  Engineering  Summer  Program  (EAESP),  a 
program in computer graphics designed for high school students. The 
EAESP will combine theory with practical projects, enabling students to 
understand computer graphics at a high level. The program will introduce 
high school students to the concepts of 3D modeling, texturing, rigging, 
animation, and rendering, using some of the most advanced software in 
the industry such as Autodesk Maya and Adobe Photoshop.
The students will work alone and in groups, they will use the SoC’s 
latest  computing  technologies  and  facilities,  and  will  visit  various 
research laboratories in the School. They will also take fieldtrips to local 
game and modeling studios. Students will design and create their own 
3-D character from scratch with their work culminating in a character-
based animation short.
The program will be taught by Mark van Langeveld who pioneered 
this same summer program at the University of Pennsylvania in 2004 
and  has  been  offering  it  every  year  since  then.  Mark  is  currently  a 
PhD graduate student in the School of Computing, and graduated in 
Computer Graphics Design at UCLA and was the first graduate of the 
Computer Graphics and Game Technology engineering program at the 
University of Pennsylvania.   
Entertainment Arts and Engineering Summer Program
The School of Computing has partnered with Novell 
in developing a computing camp experience for starting 
high  school  students.  The  GREAT  Summer  Camp  will 
show how computer science concepts in computation, 
problem solving, and abstraction can lead to creative 
and  exciting  applications  –  that 
computer science is not about “sitting 
in front of a screen”, but that it is 
about  creativity,  communication, 
and  working  together  to  solve 
problems. The  camp  is  designed  to 
teach  students  how  to  use  amazing 
tools that will help in unleashing their 
creativity while having fun doing it. The 
first  week  the  students  will  be  taught 
how to build and tell a story in their own 
interactive  3D  world.  The 
second week the students 
will  work  together  in 
teams  building  robots 
to  compete  in  a  robot 
showdown.  The  GREAT 
Summer Camp theme will 
emphasize  developing 
skills for building creative, interactive environments rather 
than just acquisition of technical knowledge.
The  students  will  use  two  recently  developed 
programming platforms that are fun and challenging. The 
two platforms are the Alice 3D Programming Environment 
and the Lego Mindstorms NXT Robotics. The camp will 
also  include  trips  to  see  cutting-edge  research  at  the 
university and to local technology companies.    
For more information on the EAE Sumer Program go to : http://www.cs.utah.edu/camps/eaeprogram
For more information on the GREAT Summer Camp go to : http://www.cs.utah.edu/camps/great/overviewThe Utah Teapot - Spring 2008 4 -
Location Distinction Using Wireless Link Signatures
by Sneha K. Kasera and Neal Patwari (ECE Dept.)
Location distinction in a wireless network is the ability 
to detect, at one or more receivers, when a transmitter has 
changed its position. Unlike localization or location estimation, 
location distinction does not attempt to determine where a 
transmitter is, instead, it detects when that location is different 
from past locations of the transmitter. Location distinction is 
critical in many wireless network situations and applications. 
We list three examples.
Wireless  sensor  networks:  Sensor  location  must  be 
associated  with  measured  sensor  data  and  is  needed  in 
geographic  location-based  routing  methods.  Location 
estimation  must  be  done  in  an  energy  efficient  manner, 
especially for networks of sensors with small batteries that 
must  last  for  years.  The  energy  required  for  estimating 
location  must  be  expended  when  a  sensor  node  moves; 
however, energy-efficient localization systems should avoid 
re-estimation of location unless movement actually occurs. 
This implies that for energy-efficiency in location estimation, 
sensor nodes must detect motion or a change in location.
Active RFID: Active wireless tags are used to protect the 
physical security of objects. Radio frequency identification 
(RFID) tags are becoming a replacement for bar-codes and 
a means for improved logistics and security for products in 
stores and warehouses. Active RFID in particular is desired for 
its greater range, but a tag must be in range of multiple base 
stations in order to be able to estimate its location. Location 
distinction is critical to provide a warning and to be able to 
focus resources (e.g., security cameras, personnel) on moving 
objects.
Secure  Wireless  Networks:  Wireless  networks  are 
vulnerable to medium access control address spoofing. An 
adversary, at a different location, can claim to be another node 
by spoofing its address. One can use traditional cryptography 
methods to prevent this spoofing. However, these methods 
are  susceptible  to  node  compromise.  A  good  location 
distinction  technique  that  can  distinguish  the  location  of 
spoofed nodes from the authentic nodes can prevent these 
attacks.
We  propose  a  robust  location  distinction  mechanism 
that uses a physical layer characteristic of the radio channel 
between a transmitter and a receiver, that we call a complex 
temporal link signature. The complex temporal link signature 
is  the  sum  of  the  effects  of  the  multiple  paths  from  the 
transmitter  to  the  receiver,  each  with  its  own  time  delay 
and complex amplitude. Our complex temporal signature is 
essentially the complex value of the channel impulse response 
of the wireless link/channel between the transmitter and the 
receiver. Such a signature changes when the transmitter or 
receiver changes position because the multipath in the link 
change with the positions of the endpoints of that radio link. 
For example, consider the map of transmitters and receivers 
in Figure 1. A radio link exists between nodes at i1 and j1.  The 
receiver  of  node  j1  can  measure  and  record  the  temporal 
link signature of link i1, j1.  When node i1 moves to location 
i3, node j1 can then distinguish the new link signature from 
the previously recorded link signature, and declare that it has 
moved.  Alternatively, if an adversary impersonates the node 
at location i1 from location i2, the adversary’s transmission 
to node j1 will be detected to be from a different location, 
and the receiver j1 may then take a suitable action. While in 
either case, the detection of a link signature change can be 
performed at one receiver with high reliability, node j2 can 
also  participate  in  the  detection  process  for  even  higher 
reliability and robustness to attacks.
In contrast to existing techniques that use accelerometers 
or Doppler measurements, location distinction using temporal 
link  signatures  does  not  require  continuous  operation  -  a 
sensor can schedule sleep, and a wireless network can send 
packets intermittently. When awakened from sleep or upon 
reception of the subsequent packet, a receiver can detect 
that  a  neighboring  transmitter  has  moved  since  its  past 
transmission.  One  very  important  feature  of  our  location 
distinction methodology, not addressed in existing research, 
is that it also profiles the temporal changes in the behavior of 
wireless links. This feature allows us to reduce false location-
change alarms when the link signature change is due to the 
temporal variations in a wireless link and not due to a change 
in location.
We evaluate our location distinction methodology using 
Figure 1: Receivers j1 and j2 receive packets from transmitters at 
locations i1, i2, and i3, and can distinguish between the locations 
purely by the link signatures of the packets.The Utah Teapot - Spring 2008 - 5
extensive measurements of complex temporal link signatures 
in  multiple  indoor  office  and  laboratory  settings  [1,  2]. We 
find that the complex temporal method exhibits the highest 
performance in terms of high detection rate and low false 
alarm rate. In fact, our methodology reduces the probability 
of  missed  detection  of  location  changes  by  an  order-of-
magnitude  compared  to  existing  received  signal  strength-
based method.
Commercialization:  Our  cross-disciplinary  team  in  the 
School of Computing and the Department of Electrical and 
Computer Engineering has been collaborating to commercialize 
our  location  distinction  methodology.  Supported  by  a 
technology  commercialization  grant  from  the  University 
of Utah, our team has built a real-time location distinction 
demonstration system.  This system includes multiple 802.11b 
access points that are implemented using GNU radio software 
and the universal software radio peripheral (USRP). The overall 
demonstration system is shown in Figure 2, and an output of 
the location distinction running on a server is shown in Figure 
3. Our team has developed new code that runs on the field-
programmable gate array (FPGA) of the USRP to achieve a full-
bandwidth implementation of 802.11b, not previously seen by 
the GNU radio community.   
Figure 3: Location distinction system during a change in location.   
Here, a laptop is moved at time index 17, and the system detects 
the change in position because of a large jump in the change 
metric.
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Jim de St. Germain was awarded the School of Computing 
Outstanding Teaching Award. Congratulations Jim!
Ed Catmull (PhD ’74), President of 
Walt  Disney  and  Pixar  Animation 
Studios  is  the  new  chair  of  the 
University  of  Utah  Engineering 
National  Advisory  Council. 
Catmull  will  work  with  the  dean 
of  engineering  and  other  Council 
members  to  advance  the  college 
and  work  towards  goals  relating 
to  Utah’s  Engineering  Initiative. 
Catmull is a founding member of the Council, which was 
established in 2001. 
ALUMNI
Paul Hansen, a student in the BS/MS program was awarded 
the School of Computing Outstanding Teaching Assistant 
Award. Congratulations Paul!
This year the Hewlett Packard Outstanding Senior Awards 
were  presented  to  Seth  Pugsley,  a  computer  science 
graduate and Richard Wright, a computer engineering 
graduate.  This  is  the  third  year  Hewlett  Packard  has 
sponsored the award, the company donates a HP laptop 
to each recipient. The winners were selected based on GPA 
and other distinguishing criteria such as participation in 
research and outstanding senior projects.   
Graduation 
2008
Ed Catmull (PhD ’74) will be the featured speaker at 
SIGGRAPH 2008, in Los Angeles this August. 
Photo credit: PIXAR Animation Studios
Ed Catmull
Entertainment Arts and  Engineering 
Scholarships
Four scholarships were handed out at the conclusions 
of  this  year’s  MachinimaFest.  Each  scholarship  was 
presented to a student involved in the Entertainment Arts 
and Engineering Program. This year’s recipients were Ken 
Williams  and  James  Anjewierden  from  computer  science 
and Al Johnstone and Chris Diller from the film department. 
The scholarships were made available with money donated 
from Disney and the Kessler Family Scholarship fund. Each 
student received $500. 
Congratulations to all of the School of Computing 2008 graduates!
John Carter, Rob Nelson (Disney), Alex Johnstone, Chris Diller, James 
Anjewierden, Ken Williams and Bob KesslerThe Utah Teapot - Spring 2008
On  April  23,  2008,  the  second  annual 
Machinimafest  2008  was  held  in  the  OSH 
auditorium.   This  year,  70  students  participated 
including undergraduate and graduate students 
from the School of Computing, Division of Film 
Studies, and the Department of English.  Machinima 
are animated films created using a 3D video game 
engine.    Students  in  the  CS5964/6964  classes 
used the Half-Life 2 engine from Valve Software 
company to create their films.  One of the benefits 
of creating machinima are that the students can 
create an animated film in very short order (in fact, 
during the semester they created four separate 
film shorts).  The students worked in teams varying 
in size from two to eleven and created films that 
ran from five to thirty minutes in length.  “Traditionally machinima 
has parodied videogames and gamer culture, which makes sense 
as these are movies made using videogame technology, but there 
were attempts at serious cinema at this year’s machinima fest,” 
said Roger Altizer, Adjunct Assistant Professor from the Division 
of  Film.  From  the  murder  mysteries  to  political  commentary 
a  wide  range  of  film  genre  and  styles  were  represented.  One 
short, Venison Curry, was so well written and directed that it felt 
more  like  traditional  animation  than  machinima.   “Every  year 
Machinimafest gets better and better. At this rate we may have 
some real contenders for film festivals in the very near future,” said 
Altizer. The event was well attended with an audience estimated 
at around 350 people consisting of students, friends, family, and 
the general public.     
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by Bob Kessler
Team Venison Curry; Lord Sinclair, Chris Diller, Kendal Gifford, Elmer (the butler), You Li, 
Jason Williams, Derrick Birkes, Kenneth Williams, Miss Redgrave, Jason Scott, Colonel 
Redgrave, Shawn Hall, Alexander Johnstone, Detective Davenport.
“Watching the machinima films this year it was clear that the 
addition of  film students took things to a whole new level. I really 
felt like I was  watching short films, not just looking over someone’s 
shoulder while they  were playing a video game. I’ll never look at a 
plate of venison curry the same way again!” 
      - Erik Brunvand, SoC Professor 
“Machinimafest exceeded all of our expectations. The student films 
not only showcased the skills of interdisciplinary teams comprised 
of computer science and film students, but they were genuinely fun 
to watch.”  
         - Roger Altizer, Divison of Films Professor
since I work with a bunch of really great people. I think I’d 
consider our biggest accomplishment to be the way we’ve 
been able to solve so many problems that are normally way 
outside  of  the  usual “web  developer”  box.  I  am  a  strong 
believer in the Internet as a platform for software, and we’ve 
been able to show a lot of people how web-based solutions 
can often be significantly more robust and cost effective than 
more traditional custom software methods. We like to think 
that we’re raising the standard of what web development 
is and what kinds of problems it can resolve, and showing 
that a really smart team can accomplish a lot more than most 
people ever knew was possible with what is really “just a web 
site”.
While Mac isn’t working hard building his company, 
he  enjoys  spending  time  his  wife,  Susan  and  their  4 
children. 
continued from page 2
Mac Newbold
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